Plasminogen plays a crucial role in bone repair.
The further development in research of bone regeneration is necessary to meet the clinical demand for bone reconstruction. Plasminogen is a critical factor of the tissue fibrinolytic system, which mediates tissue repair in the skin and liver. However, the role of the fibrinolytic system in bone regeneration remains unknown. Herein, we investigated bone repair and ectopic bone formation using plasminogen-deficient (Plg⁻/⁻) mice. Bone repair of the femur is delayed in Plg⁻/⁻ mice, unlike that in the wild-type (Plg⁺/⁺) mice. The deposition of cartilage matrix and osteoblast formation were both decreased in Plg⁻/⁻ mice. Vessel formation, macrophage accumulation, and the levels of vascular endothelial growth factor (VEGF) and transforming growth factor-β (TGF-β) were decreased at the site of bone damage in Plg⁻/⁻ mice. Conversely, heterotopic ossification was not significantly different between Plg⁺/⁺ and Plg⁻/⁻ mice. Moreover, angiogenesis, macrophage accumulation, and the levels of VEGF and TGF-β were comparable between Plg⁺/⁺ and Plg⁻/⁻ mice in heterotopic ossification. Our data provide novel evidence that plasminogen is essential for bone repair. The present study indicates that plasminogen contributes to angiogenesis related to macrophage accumulation, TGF-β, and VEGF, thereby leading to the enhancement of bone repair.